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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique for controlling an engine inhalation 
air content appropriately in detail about an engine air content control device in the driven operational 
status of the engine with which a fuel cut is forbidden. 
[0002] 

[Description of the Prior Art] Although the moderation fuel cut which stops the fuel supply to an 
engine from the former in the moderation operational status which is engine driven operational status 
is known, if said moderation fuel cut is performed under the conditions that the temperature of the 
catalyst which performs exhaust air purification is high, since advance of catalyst de-activation will 
speed up, when whenever [ catalyst temperature ] is high, said moderation fuel cut is forbidden, and 
to supply a fuel and to burn it in usual, is desired. 

[0003] However, at the time of moderation, in order to make it burn without generating a flame 
failure since a throttle valve becomes a close by-pass bulb completely and negative pressure 
becomes high, supply of the air through the bypass path which bypasses a throttle valve is required. 
As a control technique of the amount of supplementary airs at the time of this moderation, there were 
some which are indicated by JP,58-178847,A conventionally. 

[0004] This thing is detecting a moderation condition based on throttle opening, and changing the 
drive time amount of a compensating air valve according to the clausilium rate and opening change 
width of face of a throttle valve, and also determining the fuel amount of supply based on the above- 
mentioned throttle information, and even if it is it at the moderation time, it tends to control to the 
optimal air-fuel ratio. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, if the air contents at the time of moderation 
run short, a flame failure will occur, and there is a problem of torque occurring an air content being 
superfluous and accelerating, and it is necessary to control it to the value which can prevent 
acceleration, the air content at the time of moderation avoiding a flame failure. However, with the 
configuration which determines the amount of supplementary airs only from the information on 
whenever [ throttle valve-opening ] like above-mentioned before, depending on the engine speed, a 
demand air content could not necessarily be supplied, but it became clear experimentally that a flame 
failure and acceleration might occur. 

[0006] Moreover, it becomes impossible to have controlled with a precision sufficient to a demand 
air content by the allobar etc., and a flame failure and acceleration may have occurred by it. 
Furthermore, a demand air content is no longer acquired immediately after moderation shift 
according to the response delay of the amount control valve of supplementary airs. It aims at offering 
the air content control unit with which the combustion which this invention is made [ combustion ] 
in view of the above-mentioned trouble, and a demand air content can be supplied [ combustion ] 
with a sufficient precision at the time of moderation operation to which a fuel cut is forbidden 
(engine driven operational status), with generates neither a flame failure nor acceleration is obtained. 

[0007] Moreover, it aims at enabling it to supply the air content needed at the time of moderation 
(driven operational status) with a sufficient response. 
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[0008] 

[Means for Solving the Problem] Therefore, invention according to claim 1 was taken as the 
configuration to which the time when an engine speed is higher makes [ many ] the air content 
supplied to an engine in the driven operational status of the engine accompanied by combustion, in 
the driven operational status to which according to this configuration is usually resembled and 
supply of a fuel is carried out, without performing a fuel cut, the time when an engine speed is higher 
makes [ many ] the air content supplied to an engine, and it controls to a different demand air content 
for every engine speed, and controls to the target boost which does not produce a flame failure and 
acceleration. 

[0009] In addition, in this application, engine driven operational status shall mean the condition 
which a throttle valve is made an abbreviation close by-pass bulb completely in the engine carried in 
the car while under moderation operation or a car runs a downward slope, and an engine drives in 
response to turning effort conversely from the driving wheel of a car that it is in the so-called engine 
brake condition, and an engine speed is more than a predetermined rotational speed. 
[0010] An operational status detection means by which invention according to claim 2 detects engine 
operational status, When the driven operational status of the engine accompanied by combustion is 
detected by the air content control valve which controls the air content supplied to an engine, a 
rotational-speed detection means to detect an engine rotational speed, and said operational status 
detection means It is constituted including the air content control means which controls said air 
content control valve so that the air content by which the time when the rotational speed detected 
with said rotational-speed detection means is higher is supplied to an engine increases. 
[001 1] According to this configuration, in the driven operational status of the engine accompanied 
by combustion, the opening of an air content control valve is controlled so that an engine inhalation 
air content increases as the time when an engine speed is high. In addition, said air content control 
valve may be a throttle valve by which a closing motion drive is carried out with an actuator, and 
may be the amount control valve of supplementary airs infixed in the bypass path which bypasses a 
throttle valve and is prepared. 

[0012] Invention according to claim 3 is constituted as shown in drawing 1 . In drawing 1 , an 
operational status detection means is a means to detect engine operational status, and a fuel cut 
means stops the fuel supply to an engine, when engine predetermined driven operational status is 
detected by this operational status detection means. Moreover, whenever [ catalyst temperature ], a 
detection means is a means to detect the temperature of the catalyst infixed in the engine flueway, 
and a fuel cut prohibition means forbids a halt of the fuel supply by said fuel cut means, when the 
temperature of the catalyst detected with a detection means whenever [ this catalyst temperature ] is 
beyond a predetermined value. 

[0013] On the other hand, the amount control valve of supplementary airs is a valve which controls 
the amount of supplementary airs which is infixed in the bypass path which bypasses a throttle valve, 
and is supplied to an engine from this bypass path. Moreover, a rotational-speed detection means is a 
means to detect an engine rotational speed, and the time when the rotational speed detected with said 
rotational-speed detection means is higher sets up greatly the amount of target supplementary airs by 
which the amount setting means of target supplementary airs is supplied to an engine. 
[0014] And the amount control means of supplementary airs controls said amount control valve of 
supplementary airs to become the amount of target supplementary airs to which an engine is said 
predetermined driven operational status, and the amount of supplementary airs supplied to an engine 
is set with said target-air- volume setting means when a halt of fuel supply is therefore forbidden to 
said fuel cut prohibition means. Although a fuel cut is fundamentally performed in engine driven 
operational status, when whenever [ catalyst temperature ] results in speeding up catalyst de- 
activation by the fuel cut highly according to this configuration, said fuel cut is forbidden and fuel 
supply is made to perform. And in the driven operational status accompanied by the combustion 
which forbade the fuel cut based on whenever [ catalyst temperature ], the time when an engine 
speed is higher makes [ many ] the amount of supplementary airs. 

[0015] In invention according to claim 4, it considered as the configuration which infixes in said 
bypass path the cut valve which opens according to engine inhalation negative pressure when an 
engine is said predetermined driven operational status. According to this configuration, since supply 
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of the supplementary air through a bypass path will be performed and said cut valve will be opened 
[ even if the amount control valve of supplementary airs is open ] and closed according to inhalation 
negative pressure if the cut valve has closed, it can set up so that a bypass path may be opened only 
in the condition (condition small as absolute pressure which sets a vacuum to 0) that inhalation 
negative pressure to be supplied [ of the supplementary air ] is big. 

[0016] In invention according to claim 5, said amount control means of supplementary airs 
considered opening of said amount control valve of supplementary airs as the configuration which 
controls beforehand to the target opening corresponding to said amount of target supplementary airs, 
when the temperature of the catalyst detected with the detection means whenever [ said catalyst 
temperature ] was said beyond predetermined value. When whenever [ catalyst temperature ] is in 
the elevated-temperature condition that prohibition of a fuel cut is performed according to this 
configuration, before being in driven operational status, corresponding to the driven operational 
status to which fuel supply is carried out beforehand, the opening of the amount control valve of 
supplementary airs is controlled, and when it actually shifts to driven operational status, a demand 
air content is immediately acquired by open control of said cut valve. 

[0017] In invention according to claim 6, when the difference of the opening of said amount control 
valve of supplementary airs when engine operational status shifts to said predetermined driven 
operational status, and said target opening was beyond a predetermined value, it considered as the 
configuration which establishes the fuel cut compulsion means by the opening difference which 
priority is given [ difference ] over said fuel cut prohibition means, and stops the fuel supply to an 
engine compulsorily. According to this configuration, in the configuration which controls the 
opening of the amount control valve of supplementary airs beforehand, when it is the case where it 
shifts to driven operational status before reaching target opening, and the amount of demand 
supplementary airs is not obtained from the early stages of driven operational status, a fuel cut is 
made to perform and generating of the flame failure by the lack of an air content etc. is avoided 
beforehand. 

[0018] In invention according to claim 7, it considered as the configuration which has priority over 
the condition of inhalation negative pressure, and holds said cut valve to a closed state in the open 
condition of a throttle valve. According to this configuration, when it is in the open condition of a 
throttle valve, a cut valve is held to close and the torque fluctuation by supply of the amount of 
supplementary airs in a run state is usually avoided. In invention according to claim 8, it had an 
inhalation negative pressure detection means to detect engine inhalation negative pressure as 
absolute pressure, and said amount setting means of target supplementary airs was considered as the 
configuration which sets up the amount of target supplementary airs according to the rotational speed 
and the inhalation negative pressure which were detected. 

[0019] According to this configuration, while controlling the amount of supplementary airs based on 
an engine speed, change of an atmospheric pressure etc. amends a part to be uncontrollable by the 
amount of supplementary airs according to said rotational speed to expected inhalation negative 
pressure based on the detection result of actual inhalation negative pressure (absolute pressure). In 
invention according to claim 9, it had a flame-failure detection means to detect an engine flame 
failure, and said amount setting means of target supplementary airs was considered as the detected 
rotational speed and the configuration which sets up the amount of target supplementary airs 
according to the existence of a flame failure. 

[0020] If the amount of supplementary airs is insufficient according to this configuration and a flame 
failure occurs, it is possible to make the increase correction of the amount of supplementary airs 
according to an engine speed based on this flame-failure generating. In invention according to claim 
10, when the amount of supplementary airs controlled by said amount control means of 
supplementary airs crossed the predetermined range, it considered as the configuration which 
establishes the fuel cut compulsion means by the amount of supplementary airs which priority is 
given [ amount ] over said fuel cut prohibition means, and stops the fuel supply to an engine 
compulsorily. 

[0021] When the amount of supplementary airs (indicated value) crosses the range usually demanded 
according to this configuration, it is in a condition uncontrollable by components failure etc. to a 
target air content, and what a flame failure and acceleration may produce is presumed and generating 
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of a flame failure and acceleration is prevented by performing a fuel cut. In invention according to 
claim 1 1, it considered as the configuration which establishes a fuel cut compulsion means at the 
time of the acceleration which priority is given [ acceleration ] over said fuel cut prohibition means, 
and stops the fuel supply to an engine compulsorily when acceleration operational status is detected 
by said operational status detection means during control of the amount of supplementary airs by 
said amount control means of supplementary airs. 

[0022] According to this configuration, when it accelerates during control of the amount of 
supplementary airs, it is judged as that to which more amounts of supplementary airs than the 
amount required are supplied, and the dissolution of an acceleration condition is aimed at by 
performing a fuel cut. 
[0023] 

[Effect of the Invention] According to invention according to claim 1 or 2, the air content in driven 
operational status can be controlled in a proper amount for every engine speed, and there is 
effectiveness of the ability to make it burn, without causing a flame failure and acceleration. While 
being able to control the catalyst de-activation by the fuel cut, when a fuel cut is forbidden that 
catalyst de-activation should be controlled according to invention according to claim 3, it is effective 
in being controllable to a flame failure and the air content which does not cause acceleration. 
[0024] According to invention according to claim 4, it is effective in supply of the amount of 
supplementary airs in the condition that there is no need being avoidable. According to invention 
according to claim 5, it can control to the opening of which the opening of the amount control valve 
of supplementary airs is required in advance at the time of moderation, with is effective in the 
responsibility of air content control being improvable. 

[0025] According to invention according to claim 6, it is effective in it being avoidable to shift to the 
driven operational status accompanied by combustion with the condition that the opening of the 
amount control valve of supplementary airs has not reached even target opening. According to 
invention according to claim 7, when the throttle valve is opened, it is effective in the ability to 
prevent certainly in torque fluctuation arising by supply of the unnecessary amount of supplementary 
airs. 

[0026] According to invention according to claim 8, even if there is change of an atmospheric 
pressure etc., it is effective in being controllable with a precision sufficient to target inhalation 
negative pressure (air content). According to invention according to claim 9, it is effective in the 
ability to prevent certainly generating of the flame failure by the lack of an air content. According to 
invention according to claim 10, it is effective in the combustion accompanied by a flame failure and 
acceleration being avoidable by judging the condition that it is uncontrollable by components failure 
etc. to a demand air content, and performing a fuel cut. 

[0027] According to invention according to claim 1 1, it is effective in the ability to prevent 

generating of the acceleration by the overair content certainly. 

[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
Drawing 2 is drawing showing the system configuration of the engine in the gestalt of the 1st 
operation, and the air filtered with the air cleaner 2 is measured by the throttle valve 3, and it is 
attracted by the engine 1 in a cylinder through an inlet valve 4. 

[0029] The electromagnetic fuel injection valve 5 which injects a direct fuel (gasoline) in each gas 
column of an engine 1 at a combustion chamber is formed in each, and gaseous mixture is formed in 
a cylinder with the fuel injected from this fuel injection valve 5. The gaseous mixture in a cylinder 
carries out ignition combustion by jump spark ignition by the ignition plug 6, and combustion 
exhaust air is discharged through an exhaust valve 7, is purified with a catalyst 8, and is emitted into 
atmospheric air. 

[0030] Although the engine 1 in the gestalt of this operation constitutes a direct injection type jump- 
spark-ignition engine by the above-mentioned configuration, it may be a port injection type jump- 
spark-ignition engine with which a fuel injection valve 5 injects a fuel into a suction-port part. The 
control unit 10 which built in the microcomputer controls by data processing based on the detecting 
signal from various sensors the ignition (energization to the ignition coil which is not illustrated) by 
the fuel injection by said fuel injection valve 5, and the ignition plug 6. 
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[0031] the air flow meter 1 1 which detects an intake air flow Q as said various sensors, the position 
sensor 12 which outputs the position signal POS for every 1-degreeCA, the reference sensor 13 
which outputs the reference signal (criteria include-angle signal) REF for whenever [ criteria crank 
angle / every ], and combustion — the coolant-temperature-sensor 17 grade which detects the air- fuel 
ratio sensor 15 which detects the air- fuel ratio of gaseous mixture, the throttle sensor 16 which 
detects the opening TVO of said throttle valve 3, and a circulating water temperature Tw is prepared. 

[0032] In addition, based on said position signal POS or the reference signal REF, a control unit 10 
computes an engine speed Ne, and a function is realized by said position sensor 12 or the reference 
sensor 13, and the control unit 10 as a rotational-speed detection means, furthermore — while 
bypassing a throttle valve 3 and forming the bypass path 21 — this bypass path 21 — actuators, such 
as a step motor, — opening ~ the amount control valve 22 (air content control valve) of 
supplementary airs by which a closing motion drive is carried out controllable is infixed, and a 
control unit 10 controls the amount of supplementary airs supplied to an engine through said bypass 
path 21 by controlling the opening of said amount control valve 22 of supplementary airs. 
[0033] While said control unit 10 calculates the basic fuel oil consumption Tp based on the engine 
speed Ne computed based on the intake air flow Q detected with an air flow meter 1 1 and the 
position signal POS, or the reference signal REF, it amends this basic fuel oil consumption Tp based 
on the air-fuel ratio detected by the circulating water temperature Tw or the air- fuel ratio sensor 15, 
and calculates the final fuel oil consumption Ti. And the fuel supply to an engine 1 is controlled by 
outputting the injection pulse signal of the pulse width which is equivalent to said fuel oil 
consumption Ti in predetermined injection timing to said fuel injection valve 5. 
[0034] Moreover, a throttle valve 3 is a close by-pass bulb completely, and an engine speed Ne 
performs control (henceforth a moderation fuel cut) made to suspend the fuel injection by said fuel 
injection valve 5 at the time of moderation operation more than a predetermined rate (predetermined 
driven operational status), and a control unit 10 aims at the control and the improvement in fuel 
consumption in HC discharge (fuel cut means). However, since a catalyst 8 is made to deteriorate 
when a fuel cut is performed in the condition that the temperature of a catalyst 8 is high, when the 
temperature of a catalyst 8 is beyond predetermined temperature, a moderation fuel cut is forbidden 
(fuel cut prohibition means). 

[0035] And in the condition that a moderation fuel cut is forbidden, as a control unit 10 is shown in 
the flow chart of drawing 3 , it controls said amount control valve 22 of supplementary airs, and it is 
controlling the air content at the time of moderation operation accompanied by combustion. It sets to 
the flow chart of drawing 3 , and is step 1 (all over drawing, it is described as SI.). It distinguishes 
whether in it being the same as that of the following, they are moderation fuel cut conditions. 
[0036] And if it is moderation fuel cut conditions, it will progress to step 2 and will distinguish 
whether they are the conditions which should forbid a moderation fuel cut based on the temperature 
of a catalyst 8. You may be the configuration which may detect the temperature of a catalyst 8 with a 
direct temperature sensor, and is presumed from an engine load, an engine speed Ne, etc. (whenever 
[ catalyst temperature ] detection means). 

[0037] At the time of the conditions on which whenever [ catalyst temperature ] can perform a 
moderation fuel cut low, it progresses to step 3 and a moderation fuel cut is performed, on the other 
hand, when whenever [ catalyst temperature ] is high and a moderation fuel cut is forbidden, it will 
usually be alike and fuel injection will be performed, but since negative pressure may become high, 
an air content may be insufficient and a flame failure may arise when a throttle valve 3 is closed by 
the close by-pass bulb completely, an air content is controlled by said amount control valve 22 of 
supplementary airs. 

[0038] It progresses to step 4 and, specifically, the amount of target supplementary airs 
corresponding to the engine speed Ne at that time is searched with reference to the table which 
makes the amount of target supplementary airs have memorized beforehand corresponding to an 
engine speed Ne (the amount setting means of target supplementary airs). The time when an engine 
speed Ne is higher is set as the big value, and said amount of target supplementary airs can be 
controlled by this in the proper amount of supplementary airs corresponding to the difference in the 
demand air content which changes with engine speeds Ne. That is, as shown in drawin g 4 , as a 
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result of being beforehand set up as a value from which the target boost (absolute pressure) between 
a boost of a flame-failure limitation and a boost equivalent to N/L (no load) is obtained, the time 
when an engine speed Ne is higher is set as a big value, and thereby, it is controllable to the air 
content which an engine does not accelerate, the amount of target supplementary airs according to 
said engine speed Ne avoiding generating of a flame failure. 

[0039] The part of the above-mentioned steps 1 and 2 is equivalent to an operational status detection 
means to detect moderation operation (driven operation) accompanied by combustion. The opening 
of said amount control valve 22 of supplementary airs is controlled by step 5 to the opening from 
which the amount of target supplementary airs set up at said step 4 is obtained (an air content control 
means, the amount control means of supplementary airs). 

[0040] A fuel cut is forbidden in response to the distinction result in said step 2 (fuel cut prohibition 
means), and it is made to bum in step 6 in the condition that the amount of supplementary airs is 
obtained through said amount control valve 22 of supplementary airs. Drawing 5 is the system 
configuration Fig. of the engine in which the gestalt of the 2nd operation is shown, and only points 
equipped with the boost sensor 18 (inhalation negative pressure detection means) which detects a 
boost (inhalation negative pressure) of an engine 1 as absolute pressure which sets a vacuum to 0 
differ to drawing 2 . In addition, a boost shall be hereafter shown by absolute pressure. 
[0041] And as it is shown in the flow chart of drawing 6 , in the moderation operational status to 
which a fuel cut is forbidden, the amount control valve 22 of supplementary airs is controlled by the 
gestalt of the 2nd operation. In the flow chart of drawing 6 , at step 11, when it distinguishes whether 
they are the conditions of a moderation fuel cut and conditions are satisfied, it distinguishes whether 
it is in the condition that a moderation fuel cut should be forbidden at step 12 based on the 
temperature of a catalyst 8. 

[0042] And when the temperature of a catalyst 8 is low, it progresses to step 13 and a moderation 
fuel cut is performed. On the other hand, when the temperature of a catalyst 8 is the conditions which 
should forbid a moderation fuel cut highly, it progresses to step 14 and the amount of target 
supplementary airs is set up like said step 4 based on an engine speed Ne (the amount setting means 
of target supplementary airs). 

[0043] At step 15, the boost PB (absolute pressure which sets a vacuum to 0) detected by said boost 
sensor 18 is read. At step 16, deflection deltaPB of the target boost PBTG and said detected actual 
boost PB is calculated in a setup of the amount of target supplementary airs based on said engine 
speed Ne (deltaPB=PBTG-PB). 

[0044] At step 17, the amendment air content HOS corresponding to deflection deltaPB calculated at 
said step 16 is calculated with reference to the table which memorized the amendment air content 
HOS according to said deflection deltaPB beforehand. The table of the amendment air content HOS 
in the above-mentioned step 17 The absolute value of the amount HOS of amendments also becomes 
large, so that the absolute value of said deflection deltaPB is large. Said deflection deltaPB is 
forward. Moreover, when the actual boost PB is lower than the target boost PBTG, (when the actual 
boost is more closer to a vacuum) A forward value is set up as an amount HOS of amendments, and 
increase amendment of the amount of target supplementary airs is carried out. On the contrary, said 
deflection deltaPB is negative, when the actual boost PB is higher than the target boost PBTG, a 
negative value is set up as an amount HOS of amendments (when the target boost is more closer to a 
vacuum), and reduction amendment of the amount of target supplementary airs is carried out. 
Namely, by amending the amount of target supplementary airs with said amount HOS of 
amendments, even if there is change of an atmospheric pressure etc., the amount of supplementary 
airs which can obtain the target boost PBTG can be set up with a sufficient precision. 
[0045] If the amount HOS of amendments is set up at step 17, at step 18, said amount HOS of 
amendments will be added and corrected to the amount of target supplementary airs set up at said 
step 14, and the opening of said amount control valve 22 of supplementary airs will be controlled by 
step 19 based on said corrected amount of target supplementary airs. And a moderation fuel cut is 
forbidden and it is made to burn in step 20 in the condition that the amount of supplementary airs is 
obtained as a result of the opening control by the above-mentioned step 19. 

[0046] The flow chart of drawing 7 shows the situation of the amount control of supplementary airs 
in the gestalt of the 3rd operation. In addition, the contents of control in the gestalt of this 3rd 
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operation are explained below as what is applied to the system configuration in the gestalt of the 1st 
operation shown in drawing 2 . In the flow chart of drawing 7 , at step 3 1 , moderation fuel cut 
conditions are distinguished, and it progresses to step 32 at the time of condition formation, and 
distinguishes whether it is in the condition that a fuel cut should be forbidden based on whenever 
[ catalyst temperature ]. 

[0047] And when whenever [ catalyst temperature ] can perform a moderation fuel cut low, it 
progresses to step 33 and a moderation fuel cut is performed. On the other hand, when whenever 
[ catalyst temperature ] are the conditions which should forbid a moderation fuel cut highly, it 
progresses to step 34 and the amount of target supplementary airs is set up like said steps 4 and 14 
according to an engine speed Ne. 

[0048] At step 35, it distinguishes whether the flame failure has occurred in an engine 1. Detection 
of a flame failure is detectable based on the cylinder internal pressure detected by this sensor, if it is 
the case where can detect based on fluctuation of an engine speed Ne, and it has a cylinder internal 
pressure sensor (flame-failure detection means). When the flame failure had occurred at step 35 and 
it was distinguished, and it progresses to step 36, only the predetermined value deltaalphal increases 
the amendment air content HOS, the flame failure had not occurred and it is distinguished, it 
progresses to step 37 and only the predetermined value deltaalpha2 (<deltaalphal) decreases said 
amendment air content HOS. That is, when the flame failure has occurred, while judging the lack of 
an air content and increasing the amount of supplementary airs, when the flame failure has not 
occurred, the amount of supplementary airs is decreased that the acceleration by the overage of air 
should be avoided. 

[0049] At step 38, the amount of target supplementary airs set up at said step 34 with said amount 
HOS of amendments is amended. At step 39, the bound value of the amount of supplementary airs is 
set up based on an engine speed Ne. Said bound value is set up corresponding to a boost of the no 
load and the flame-failure limitation which were shown in said drawing 4 . 
[0050] At step 40, the amount of target supplementary airs obtained by amendment setup by the 
amount HOS of amendments at said step 38 distinguishes whether it is within the limits inserted with 
the bound value set up at said step 39. When the amount of target supplementary airs is judged to be 
within the limits inserted with a bound value at step 40, it progresses to step 41, the amount control 
valve 22 of supplementary airs is controlled according to said amount of target supplementary airs, 
and processing which forbids a moderation fuel cut is performed at step 42. 

[0051] On the other hand, when the amount of target supplementary airs is judged to have crossed 
the range across which it faces with a bound value at step 40, it progresses to step 43 and a 
moderation fuel cut is performed (fuel cut compulsion means by the amount of supplementary airs). 
When the amount of target supplementary airs is over the bound value, the amount of target 
supplementary airs may not be obtained in fact by failure of the amount control valve 22 of 
supplementary airs, but combustion may be performed in the condition which a flame failure 
generates, or the condition of accelerating. 

[0052] When unbumt [ HC ] may burn with a catalyst 8, the erosion of a catalyst 8 may be 
generated, if a flame failure occurs, and acceleration arises, operability will be spoiled greatly, and 
these are the matters which should cope with it more preferentially than advance of the catalyst de- 
activation by activation of a moderation fuel cut. Then, a moderation fuel cut is performed and 
moderation operation in the condition that a flame failure and acceleration arise at least is avoided. 
[0053] In addition, even if it is at the time when whenever [ catalyst temperature ] is high until an 
ignition switch is turned off after that, when the amount of target supplementary airs is judged to 
have crossed the range across which it faces with a bound value at step 40, it will be good for a 
moderation fuel cut to be made not to be forbidden. The flow chart of drawing 8 shows the situation 
of the amount control of supplementary airs in the gestalt of the 4th operation. In addition, the 
contents of control in the gestalt of this 4th operation are explained below as what is applied to the 
system configuration in the gestalt of the 1st operation shown in drawing 2 . 

[0054] In the flow chart of drawing 8 , at step 51, moderation fuel cut conditions are distinguished, 
and it progresses to step 52 at the time of condition formation, and distinguishes whether it is in the 
condition that a fuel cut should be forbidden based on whenever [ catalyst temperature ]. And when 
whenever [ catalyst temperature ] can perform a moderation fuel cut low, it progresses to step 53 and 
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a moderation fuel cut is performed. 

[0055] On the other hand, when whenever [ catalyst temperature ] are the conditions which should 
forbid a moderation fuel cut highly, it progresses to step 54 and the amount of target supplementary 
airs is set up like said steps 4, 14, and 34 according to an engine speed Ne. At step 55, change 
deltaVSP (deltaVSP= newest vehicle speed-last time vehicle speed) of the vehicle speed is beyond a 
predetermined value, and it distinguishes whether the vehicle speed VSP shows increase change. 
[0056] And although it will be under the condition which should forbid a moderation fuel cut while 
the car is accelerating if it puts in another way while the vehicle speed VSP is carrying out increase 
change, that acceleration of a moderation demand should be avoided certainly, it progresses to step 
53 and a moderation fuel cut is performed. On the other hand, if it is judged that the vehicle speed 
VSP is not increasing, it progresses to step 56, and change deltaNe (deltaNe= newest rate-last time 
rate) of an engine speed Ne will be beyond a predetermined value, and it will distinguish whether the 
engine speed Ne shows increase change. 

[0057] And also while the engine speed Ne is carrying out increase change, it progresses to step 53 
and a moderation fuel cut is performed. The processing which progresses to step 53 is equivalent to a 
fuel cut compulsion means from above-mentioned step 55 or above-mentioned step 56 at the time of 
acceleration. When neither the vehicle speed VSP nor the engine speed Ne has carried out increase 
change, it progresses to step 57 and distinguishes whether the basic fuel oil consumption Tp is more 
than the minimum value. Said minimum value is equivalent to the minimum injection time when the 
injection quantity proportional to injection time is obtained. Since the Air Fuel Ratio Control nature 
may fall and a flame failure etc. may occur when the basic fuel oil consumption Tp is less than the 
minimum value, it progresses to step 53 and a moderation fuel cut is performed. 
[0058] Neither the vehicle speed VSP nor the engine speed Ne is carrying out increase change, and 
when the basic fuel oil consumption Tp is more than the minimum value, it progresses to step 58 and 
the amount control valve 22 of supplementary airs is controlled according to the amount of target 
supplementary airs, and a moderation fuel cut is forbidden at step 59. In addition, although 
considered as the configuration which determines the amount of target supplementary airs only 
based on an engine speed Ne with the gestalt of implementation of the above 4th the configuration 
which determines the amount of target supplementary airs like the gestalt of the 2nd operation based 
on the detection result of an engine speed Ne and the boost sensor 18 - or Like the gestalt of the 3rd 
operation, it is good also as a configuration which performs a moderation fuel cut like the above 
based on change of the vehicle speed VSP and an engine speed Ne, and the basic fuel oil 
consumption Tp in the configuration which determines the amount of target supplementary airs from 
the result of an engine speed Ne and flame-failure detection. 

[0059] Drawing 9 is the system chart of the engine in which the gestalt of the 5th operation is shown, 
and can be applied to the system configuration which shows the amount control of supplementary 
airs shown in said gestalt of the 1st - the 4th operation to said drawing 9 . In drawing^ , the cut valve 
23 by which a closing motion drive is carried out in turning on and off is infixed in the bypass path 
21 of the amount control valve of supplementary airs 22 downstream, as shown in drawing 10, this 
cut valve 23 is processing in the logical circuit which established the signal of the boost sensor 18 in 
the control unit 10, and closing motion (un-energizing [ energization and ]) control is carried out 
based on the output of this logical circuit. That is, it is controlled by either of an open condition and a 
closed state based on the boost detected by the boost sensor 18, and in order to raise the 
dependability of control, it is made to be controlled not by software processing but by the logical 
circuit. 

[0060] Supply of the amount of supplementary airs opened immediately after open control was 
carried out, it was controlled by the condition exceed said criteria boost by close and this shifted to 
moderation operation, when it became below the criteria boost that said cut valve 23 is below the 
boost of no-load N/L shown in drawing 4 (absolute pressure), and was set up more than the target 
boost at the time of moderation, and minded the bypass path 21 is closed if . 

[0061] According to this configuration, even if there is open failure of the amount control valve 22 
of supplementary airs, it is except the time of moderation and can avoid that the amount of 
supplementary airs will be supplied. The flow chart of drawing 1 1 shows the gestalt of the 6th 
operation, and shows the amount control of supplementary airs applied to the system configuration 
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of said drawing 9 . In the flow chart of this drawing 1 1, the temperature of a catalyst 8 distinguishes 
whether it is in the predetermined elevated-temperature condition that a moderation fuel cut should 
be forbidden at step 61. And when whenever [ catalyst temperature ] is an elevated temperature, it 
progresses to step 62, and since it corresponds at the time of moderation operation to which a fuel 
cut is forbidden, without waiting for moderation operation, the amount of target supplementary airs 
is set up according to an engine speed like the gestalt of the 1st operation, and the opening of the 
amount control valve 22 of supplementary airs is opened to an equivalent for said amount of target 
supplementary airs at step 63. 

[0062] At step 64, moderation fuel cut conditions are distinguished, and it progresses to step 65 at 
the time of condition formation, and distinguishes whether it is in the condition that a fuel cut should 
be forbidden based on whenever [ catalyst temperature ]. And when whenever [ catalyst 
temperature ] can perform a moderation fuel cut low, it progresses to step 66 and a moderation fuel 
cut is performed. 

[0063] On the other hand, when whenever [ catalyst temperature ] are the conditions which should 
forbid a moderation fuel cut highly, it progresses to step 67 and a moderation fuel cut is forbidden. 
Since open control of the cut valve 23 is carried out with the fall of the boost by the shift to 
moderation operation at this time, the amount of supplementary airs adjusted by the amount control 
valve 22 of supplementary airs currently opened beforehand is immediately supplied to an engine. 
[0064] By controlling, after shifting to moderation operation, the opening of the amount control 
valve 22 of supplementary airs Although the amount of target supplementary airs cannot be 
immediately obtained according to the response delay of opening change When it is predicted that a 
moderation fuel cut is performed as mentioned above, the opening of the amount control valve 22 of 
supplementary airs is beforehand opened to the opening corresponding to the amount of target 
supplementary airs. If the cut valve 23 is opened with the shift to moderation operation while 
intercepting supply of the amount of supplementary airs by the cut valve 23 before moderation 
operation is actually carried out Since the response of the cut valve 23 opened and closed in turning 
on and off is good, it is possible to make the amount of target supplementary airs supply from from 
immediately after shifting to moderation operation. 

[0065] After actually shifting to moderation operation, the amount of target supplementary airs In 
addition, the detection result of the boost sensor 18, Correct based on the detection result of a flame 
failure, and when the corrected this amount of target supplementary airs crosses the predetermined 
range, carry out fuel KAHHETO shift, or When acceleration is detected, it is also possible to 
consider as the configuration made to shift to a fuel cut, and this is the same also in the gestalt of the 
7th and the 8th operation mentioned later. 

[0066] The flow chart of drawing 12 shows the gestalt of the 7th operation, and shows the amount 
control of supplementary airs applied to the system configuration of said drawing 9 . It progresses to 
step 72, when whenever [ catalyst temperature ] is an elevated temperature, in the flow chart of this 
drawing 12, it distinguishes whether the temperature of a catalyst 8 is in the predetermined elevated- 
temperature condition that a moderation fuel cut should be forbidden at step 71, since it corresponds 
at the time of moderation operation to which a fuel cut is forbidden, the amount of target 
supplementary airs is set up, without waiting for moderation operation, and at step 73, the opening of 
the amount control valve 22 of supplementary airs is opened to an equivalent for said amount of 
target supplementary airs. 

[0067] At step 74, a throttle valve 3 distinguishes whether it is a close by-pass bulb completely. And 
when it is in the condition that the throttle valve 3 is opened, it progresses to step 75, priority is given 
over closing motion control of the cut valve 23 according to the boost detected by the boost sensor 
18, and the cut valve 23 is controlled to close. It avoids that the amount of supplementary airs is 
supplied to an engine 1 through the amount control valve 22 of supplementary airs by this in the run 
state by which the throttle valve 3 was opened. Namely, although the amount control valve 22 of 
supplementary airs is beforehand opened in the opening corresponding to the demand at the time of 
moderation as mentioned above with the gestalt of this operation before moderation operation is 
carried out Since torque fluctuation will arise and sense of incongruity will be given to an operator in 
the run state according to which the throttle 3 is opened if the supplementary air is supplied That this 
should be avoided certainly, when the throttle valve 3 is open, it is not concerned with the boost at 
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that time, but the cut valve 23 is closed. 

[0068] On the other hand, when a throttle valve 3 is a close by-pass bulb completely, it progresses to 
step 76, moderation fuel cut conditions other than throttle-valve 3 close by-pass bulb completely are 
distinguished, and it progresses to step 77 at the time of condition formation, and distinguishes 
whether it is in the condition that a fuel cut should be forbidden based on whenever [ catalyst 
temperature ]. And when whenever [ catalyst temperature ] can perform a moderation fuel cut low, it 
progresses to step 78 and a moderation fuel cut is performed. 

[0069] On the other hand, when whenever [ catalyst temperature ] are the conditions which should 
forbid a moderation fuel cut highly, it progresses to step 79 and a moderation fuel cut is forbidden. 
At this time, open control of the cut valve 18 is carried out with the fall of the boost by the shift to 
moderation operation. The flow chart of drawing 13 shows the gestalt of the 8th operation, and 
shows the amount control of supplementary airs applied to the system configuration of said drawing 
9. 

[0070] It progresses to step 82, when whenever [ catalyst temperature ] is an elevated temperature, in 
the flow chart of this drawing 13, it distinguishes whether the temperature of a catalyst 8 is in the 
predetermined elevated-temperature condition that a moderation fliel cut should be forbidden at step 
81, since it corresponds at the time of moderation operation to which a fuel cut is forbidden, the 
amount of target supplementary airs is set up, without waiting for moderation operation, and at step 
84, the opening of the amount control valve 22 of supplementary airs is opened to an equivalent for 
said amount of target supplementary airs. 

[0071] At step 84, a throttle valve 3 distinguishes whether it is a close by-pass bulb completely. And 
when it is in the condition that the throttle valve 3 is opened, it progresses to step 85, priority is given 
over closing motion control of the cut valve 23 according to the boost detected by the boost sensor 
18, and the cut valve 23 is controlled to close. On the other hand, when a throttle valve 3 is a close 
by-pass bulb completely, it progresses to step 86, moderation fuel cut conditions other than throttle- 
valve 3 close by-pass bulb completely are distinguished, and it progresses to step 87 at the time of 
condition formation, and distinguishes whether it is in the condition that a fuel cut should be 
forbidden based on whenever [ catalyst temperature ]. 

[0072] And when whenever [ catalyst temperature ] can perform a moderation fuel cut low, it 
progresses to step 88 and a moderation fuel cut is performed. On the other hand, when whenever 
[ catalyst temperature ] are the conditions which should forbid a moderation fuel cut highly, it 
progresses to step 89 and distinguishes whether it is the no whose deflection (deflection = real 
opening-target opening) of the opening of the amount control valve 22 of supplementary airs and 
target opening is predetermined within the limits. 

[0073] Specifically, said deflection - It is smaller than Dl and real opening distinguishes whether it 
is small from target opening to one or more predetermined values D. Said Dl is judged to be a thing 
with the possibility of a flame failure with the lack of an air content, when it is a value equivalent to 
the deflection of the target boost corresponding to target opening, and a boost of a flame-failure 
limitation, and real opening is smaller than target opening and the deflection is one or more 
predetermined values D. 

[0074] Moreover, it distinguishes whether said deflection is larger than D2, and real opening is 
larger than target opening to two or more predetermined values D. Said Dl is judged to be what may 
be accelerated by the overair content, when it is a value equivalent to the deflection of the target 
boost corresponding to target opening, and a boost of no load N/L, and real opening is larger than 
target opening and the deflection is two or more predetermined values D. 

[0075] Although it progresses to step 88 and whenever [ catalyst temperature ] are high conditions 
since a flame failure or acceleration may arise by the excess and deficiency of an air content even if 
it forbids a moderation fuel cut when real opening is smaller than target opening to one or more 
predetermined values D, or when real opening is larger than target opening to two or more 
predetermined values D, a moderation fuel cut is performed (fuel cut compulsion means by the 
opening difference). 

[0076] on the other hand - target opening-predetermined -- since the excess and deficiency of an air 
content which causes a flame failure and acceleration are not produced when it is the value Dl <= 
real opening <= target opening + predetermined value D2, it progresses to step 90 and a moderation 
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fuel cut is forbidden. Just before moderation fuel cut conditions were satisfied, it was judged that 
whenever [ catalyst temperature ] was high, according to this configuration, tended to control the 
opening of the amount control valve 22 of supplementary airs to the opening which balanced the 
amount of target supplementary airs beforehand, but Even before starting moderation operation, 
cannot make even target opening control, but when ** is also the comparatively large value of extent 
to which the deflection of the target opening at that time and real opening invites a flame failure and 
acceleration Since there are a flame failure and possibility of acceleration in an initial state even if it 
forbids a moderation fuel cut, a moderation fuel cut is performed as it is, and generating of a flame 
failure and acceleration is prevented beforehand. 

[0077] In addition, opening can be equipped with the throttle valve controlled electrically, and can 
apply this invention also to an engine without the path which bypasses this. Namely, although 
whenever [ throttle valve-opening ] is controlled by the situation (the amount of accelerator treading 
in by the operator is the condition of 0) that an engine output is not required by the abbreviation 
close by-pass bulb completely, also in such an engine, and a fuel cut will be performed if the engine 
speed at this time is more than predetermined rotational speed Under the present circumstances, 
when both fuel cut conditions and the fuel cut prohibition conditions by whenever [ catalyst 
temperature ] are satisfied, only the minute opening set up according to an engine speed should carry 
out increase amendment of whenever [ throttle valve-opening ]. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The air content control unit of the engine characterized by the time when an engine speed 
is higher making [ many ] the air content supplied to an engine in the driven operational status of the 
engine accompanied by combustion. 

[Claim 2] An operational status detection means to detect engine operational status, and the air 
content control valve which controls the air content supplied to an engine, When the driven 
operational status of the engine accompanied by combustion is detected by a rotational-speed 
detection means to detect an engine rotational speed, and said operational status detection means The 
air content control unit of the engine characterized by being constituted including the air content 
control means which controls said air content control valve so that the air content by which the time 
when the rotational speed detected with said rotational-speed detection means is higher is supplied to 
an engine increases. 

[Claim 3] When engine predetermined driven operational status is detected by an operational status 
detection means to detect engine operational status, and this operational status detection means 
Whenever [ catalyst temperature / which detects the temperature of the catalyst infixed in a fuel cut 
means to stop the fuel supply to an engine, and the engine flueway ], when a detection means and the 
temperature of the catalyst detected with a detection means whenever [ this catalyst temperature ] are 
beyond predetermined values A fuel cut prohibition means to forbid a halt of the fuel supply by said 
fuel cut means, The amount control valve of supplementary airs which controls the amount of 
supplementary airs which is infixed in the bypass path which bypasses a throttle valve, and is 
supplied to an engine from this bypass path, A rotational-speed detection means to detect an engine 
rotational speed, and an amount setting means of target supplementary airs by which the time when 
the rotational speed detected with said rotational-speed detection means is higher sets up greatly the 
amount of target supplementary airs supplied to an engine, When an engine is said predetermined 
driven operational status and a halt of fuel supply is therefore forbidden to said fuel cut prohibition 
means The air content control unit of the engine characterized by being constituted including the 
amount control means of supplementary airs which controls said amount control valve of 
supplementary airs so that the amount of supplementary airs supplied to an engine turns into the 
amount of target supplementary airs set up with said target-air-volume setting means. 
[Claim 4] The air content control unit of the engine according to claim 3 characterized by infixing in 
said bypass path the cut valve which opens according to engine inhalation negative pressure when an 
engine is said predetermined driven operational status. 

[Claim 5] Said amount control means of supplementary airs is the air content control unit of the 
engine according to claim 4 characterized by controlling beforehand the opening of said amount 
control valve of supplementary airs to the target opening corresponding to said amount of target 
supplementary airs when the temperature of the catalyst detected with the detection means whenever 
[ said catalyst temperature ] is said beyond predetermined value. 

[Claim 6] The air content control unit of the engine according to claim 5 characterized by 
establishing the fuel cut compulsion means by the opening difference which priority is given 
[ difference ] over said fuel cut prohibition means, and stops the fuel supply to an engine 
compulsorily when the difference of the opening of said amount control valve of supplementary airs 
when engine operational status shifts to said predetermined driven operational status, and said target 
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opening is beyond a predetermined value. 

[Claim 7] The air content control unit of the engine of any one publication of claim 4-6 characterized 
by giving priority over the condition of inhalation negative pressure, and holding said cut valve to a 
closed state in the open condition of a throttle valve. 

[Claim 8] It is the air content control unit of the engine of any one publication of claim 3-7 which is 
equipped with an inhalation negative pressure detection means to detect engine inhalation negative 
pressure as absolute pressure, and is characterized by said amount setting means of target 
supplementary airs setting up the amount of target supplementary airs according to the rotational 
speed and the inhalation negative pressure which were detected. 

[Claim 9] It is the air content control unit of the engine of any one publication of claim 3-8 which is 
equipped with a flame-failure detection means to detect an engine flame failure, and is characterized 
by said amount setting means of target supplementary airs setting up the amount of target 
supplementary airs according to the existence of the detected rotational speed and a flame failure. 
[Claim 10] The air content control unit of the engine of any one publication of claim 3-9 
characterized by establishing the fuel cut compulsion means by the amount of supplementary airs 
which priority is given [ amount ] over said fuel cut prohibition means, and stops the fuel supply to 
an engine compulsorily when the amount of supplementary airs controlled by said amount control 
means of supplementary airs crosses the predetermined range. 

[Claim 11] The air content control unit of the engine of any one publication of claim 3-11 
characterized by establishing a fuel cut compulsion means at the time of the acceleration which 
priority is given [ acceleration ] over said fuel cut prohibition means, and stops the fuel supply to an 
engine compulsorily during control of the amount of supplementary airs by said amount control 
means of supplementary airs when acceleration operational status is detected by said operational 
status detection means. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of invention according to claim 3. 
[Drawing 2] The system configuration Fig. of the engine in the gestalt of the 1st operation. 
[Drawing 3] The flow chart which shows the contents of the amount control of supplementary airs in 
the gestalt of the 1st operation. 

[Drawing 4] Drawing showing correlation with the boost of no load and a flame-failure marginal 
boost, and a target boost. 

[Drawing 5] The system configuration Fig. of the engine in the gestalt of the 2nd operation. 
[Drawing 6] The flow chart which shows the contents of the amount control of supplementary airs in 
the gestalt of the 2nd operation. 

[Drawing 7] The flow chart which shows the contents of the amount control of supplementary airs in 
the gestalt of the 3rd operation. 

[Drawing 8] The flow chart which shows the contents of the amount control of supplementary airs in 
the gestalt of the 4th operation. 

[Drawing 9] The system configuration Fig. of the engine in which the gestalt of the 5th operation is 
shown. 

[Drawing 10] Drawing showing the drive circuit of the cut valve in the gestalt of the 5th operation. 
[Drawing 1 1] The flow chart which shows the contents of the amount control of supplementary airs 
in the gestalt of the 6th operation. 

[Drawing 12] The flow chart which shows the contents of the amount control of supplementary airs 
in the gestalt of the 7th operation. 

[Drawing 13] The flow chart which shows the contents of the amount control of supplementary airs 
in the gestalt of the 8th operation. 
[Description of Notations] 

I Engine 

3 Throttle Valve 

5 Fuel Injection Valve 

8 Catalyst 

10 Control Unit 

I I Air Flow Meter 

12 Position Sensor 

13 Reference Sensor 

15 Air- fuel Ratio Sensor 

16 Throttle Sensor 

17 Coolant Temperature Sensor 

1 8 Boost Sensor 

21 Bypass Path 

22 The Amount Control Valve of Supplementary Airs 

23 Cut Valve 
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